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a first step of forming the nitride by nitriding a 
prescribed metal material in a nitrogen atmosphere; and 

a second step of oxidizing the nitride in an oxygen 
atmosphere . 

5 

66 . A method for producing a metal insulating film according 
to claim 65, wherein the prescribed metal material is at 
least one of Al, B and In. 

10 67 . A method for producing a metal insulating film according 
to claim 65, wherein at least one of the first step and the 
second step is performed a plurality of times. 

68 . A method for producing a metal insulating film including 
15 at least one M-N film and at least one M-O film where M is 

a prescribed metal element, N is a nitrogen element, and 
O is an oxygen element, the method comprising: 

a first step of forming the at least one M-N film 
by nitriding the metal element in a nitrogen atmosphere; 
20 and 

a second step of forming the at least one M-O film 
by oxidizing the metal element in an oxygen atmosphere. 

69 . A method for producing a metal insulating film according 
25 to claim 68 , wherein the prescribed metal element is at least 

one of Al, B and In. 

70 . A method for producing a metal insulating film according 
to claim 68, wherein at least one of the first step and the 

30 second step is performed a plurality of times. 
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(57) Abstract: A magnetoresi stance effect memory device comprising a first ferromagnetic film, a second ferromagnetic film, a first 
nonmagnetic film formed between the first and second ferromagnetic films, a first conductive film adapted to produce a magnetic 
field for reversing the magnetization of at least one f the first and second ferromagnetic films and not in electrical contact with the 
films, and second and third conductive films for applying current to the first and second ferromagnetic films and the first nonmagnetic 
film, wherein the characteristics of reverse of the magnetization of die first ferromagnetic film with respect to a magnetic filmed are 
different from these of the second one, and the first nonmagnetic film contains at least a nitride. 
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M*.*^ ®4BlC^$ns "1" 43«fctf "0" OE««SBtZ^lri-C, IEOA*^ 
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xmSStS 1 3 ttiffU 1 3 9 OOi&fLE 

7 o k«eu£*'&wu astt^ag " i " <Dmm.t&mj}mzw.m : f-2 0001:^1 

X\t^m<Dmt\tfSi^ (AR 2 =0) o JE©/W;**att 5 1 3 

1 7 o c85l&«£\ sBit^ag "o" <Dmm&ifi%}m^m^2 o o o izM v 

ROtefflire&<5. . 

gBi o i <Dt&tn.mhmmt&mR x toUAR 3 ^ffi-rs^{ZctDm^<&^* 

£iJ-fcH£, 3gm®£l 7 0l;:/i;UX^gfE£:i5rr Sttttffi "1" ts&tt 

"0" Sr^tUTJl^^T^S. ZLCD^-S-^, {I-^OBc^-ffi U^KEesn&fc 
^fi£^£tl73:^<Z>-T:, ND RO;$SpjfgT&3 0 E©£*JI!H5*WIBffi$tRi0> 

3l?&ffl^l 9 0 tS^Ml 8 0 tsa*^*?i*fcaJS«|jia:» «te 
ttRl 3 0 t^CESSnTt^Tfeiti. 

mmnmm 1 ^i^c amstrc^tB^^2 o o o«it 

^tt<o^JBl*«fctf**ll!iOJ^J6T?^*nfe«KattKl 10 (01) 
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&m&mi 9 0 (03) «, agtffifit3ft**?©H«jBC*fc«. figKBtttflgi 
1 0*JJ:rjC»»ttKl 9 OiL-til^ns^lttiiLTH Co, Fe£ 
fcttCo-Fe, Ni-Fe, N i - F e - C o ^^^O^^nT^S, 4# 
fc» Co, Fe^fe«Co-Fe-&^^:^75:MRit$f#SCOlC^tiCOTrv #13B 

Co, FeSjfcttCo-FeCDgfcfcrCfcSCcS:**, «fcD*y*UU. 

III, XMnSb (XfctN K Pt, Pd, Cu05$0^ft<i:t)- 

isitii i o & itfatatttK i 9 otbTjs^&ttsiMMMBttKtbT 

tt, MFe 2 0 4 (MttFe, Co, N i ^ ^itf tl5 1 g t> t < ii 2 i^±0 
Ttm) tfiK$zls\,>. ^n6ttJtlftWfS5a*T?3ft«tt*5«U» Fe-r ichlctt 
^Co, N i - r i c h ttffiJ&TffifiMtj&*SN>. Sfc, Co-ri ch«S 

fc*S. ttSt&ttBt 1 3 0 <D£{£<Dmm\Z 1 nmSLt 1 0 nmraWil^. 
T*. J: 0 1* U< li 2 n m^± 7 n mOT^«k ^. 

$«J/g<hLTte, LT^FSai'&&a$© I r -Mn, Rh-Mn, Ru-M 

n, Cr-Pt-MnTOO, ^^TMtS I tCi 0 1 9 0 i 

Ni-Mn. Pt - (Pd) -M n^\tmM<t<Dfr& 
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ittStttCflSnTiO. «rCPt-Mndtff*U». ifc8ft«Ktl/Ttt, 

a-Fe 2 0 3 ^NiO, S5t>jJLT0 3 (LteC e SI^<^±^7C^^^L, 
T«Fe, Cr, Mn, Co^t. ) £ Lt*. mspttftfr* 

c:oj;a^^^ffl^^^fz«, ia 3 tc^-r «k 5 i 4 i \t. zm&mi 

^TOiti&BKasfcS.. Dt««tttKl 3 0 tUT, CotfcliCo-Fe, N 
i-Fe, Ni-Co-Fe ^©MWint^S. ttfttt&fit 1 3 

0 ibt, N I -Co-FeK&JBV*S«'&K:tt, . 
Ni x Co y Fe z 

0. 6^x^0. 9 

O^y^O. 4 

O^z^O. 3 
©ISTI&JSfeJfcflDN i -ric h®tt&H£HU fcb<te. 
N i x • C o y • F e 2 . 

O^x' £0. 4 

0. 2^y * ^ 0.95 

0^z ' ^ 0. 5 
®Co- r i c hR&/!ib>£0>dfa£L'b*. 

1 o" 5 ) &wr*. 

(H160»»3> 

0 5 A. 0 5 Bi5ck^ia5 CtC*%W^HIl0^3tC*5^-2>MRAM^/W 
^3 0 0 0^t. 0 5AH M R AMfA*< X 3 0 0 0 O±I0t?$ 0 , i.5 
Btt» MRAMT/HX3 0 0 0 CD— ^^-T^iaT^-So IKDil 1 £ 

cfct>'2-c^b^^mJSin:^miH^Ti o o o^tf 2 ooo tm-offif&mm 
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JITtt. MRfHTB&lOO (10 1) tt, fttt)gtti:TabTH5*«, f*Ifl&©^ 

m.-ztimz>. ^mrsitoi oo (ioi) i-^tt^si^tm, MS2Ftt 

17 0 CiaMR*^ 10 0 (10 1) ^O^^a^ra 

5 CKUsttsAfth'fcitfh' (iiin o©w^^<d^< i^> 

ttfcfcUT, ^h43«ktXh' tt. MR3RTO10 0 (10.1) £*fl3rr*— 22 

1 7 «C8Kft*««Efc:fc^T, MR*f«l;0 0 (10 1) KiEfirrsSB 

100 (10 1) icKSfH]Jo**ffA.«±TifiF*bV>. dCD<£-5&J^t£te:* MRA 
Mt/HX3 0 0 0©tt»WfcC#oT, 1 7 OOBffBfJBtt^T*^ hit 

d (^^(Z^fPJn^^^ <ft?iM'£ilZ\Z, MRlfSl 0 0 (10 1) f*ico 

^SBMiz-r-s^i^ct m&isx&wz ntcmmmi i ot±.>xui 50c 

— 5?>a*flfc0-*»T<#*b^. ilOuitt, ^fll 7 0KTfg££-fr3a#£ 

\Ei1te<Drz®<Dm^&fc<TmtfZ.£iZ&L'DX^Z>. 
MRAMf/W^3 0 0 011 |IMO^!gl*J:^2'r^b/t«Sa;fitt^*E 
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fem=Jrl 0 0 0^di2 0 0 0 £frM#liE11T*::£K:J:9«j£«SftS. &at 
ffitt«&*iB«*?l 0 0 0*5«fctf2 0 0 0 fckfcKl, ±Si£(Z>C P P MR^TT&S. 

(Dm&N tfmiin b T *> S / N it <h/u £ <£T b ft v 
0 1 <D#?®l3£^-f o 

««j£$i3&*iatt*^ 1 o o uc^twu amtgigi lit, 

JBS12 1.J:, $m&mi 3 1 tt^OMR^gUl 0 2tWM<**ITV>5. MR 
iH^gBl 0 2te» -fe>>UM3J:ltt£v h^^^T^^mi^l 4 2&J:tf 1 4 3 
IC&^tl-S. 7-m&i^t5$lIl 7 ltfl&jRIgl 6 imT 

MR^^glSl 0 2±mzWttf*>tlT^2>o C©ck5ft0 6 AUl^£tt£$§J5fcGQfi£ 
^SK^imiBtt^ 1 0 0 1H CI PMRif"C$5. 

0 6B{C^-T<J:^{C, C I PMR^MCD^mStrL^IBtfe^Tl 0 0 1 £fr 
5imi:ElUTMRAMT/HX3 0 0 l*$n5. #^mStrE 

ft*5, 0^$^S*%Bj©^iS©^S8^^g|5^{C^ViT. MR^g&J&Hl 

^SfcfcSiSft^/hWrc&SZittffrSbV*. 
±)£OMRAMfM^3 0 0 OiScfctf 3 0 0 1 WflB&SrJg/B-rSffitt*?"*? 
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12 5 A, H5B*J:rX06BK:^L/fc<fc5K:, cnS»SlffiiriaMKflB 

n©£Mftsft& (n, m) mi&<DMRm=?mzmmvx5zmT2>2*<Dv 
mi\^^nzmm,ffifa$)im£Mm = f- 1000 $i^tmramt/h 

22 
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oD-fe>x^ (if-/ mi) (n. m) #tfi©aa«* ; ?&a^-r«5 c: t 

g& i o o t.wm\z* mm^m^-r^m^s.'Dim^mm.w^^'r^m^' 

ZOjiSfclMftJB*?? 0 tL/T, #M (M) (I) -¥a*# (S) 

(DM- I -S&^J&ii©*^ PS¥«#-NM¥##OP-Nif£- 
-*\ PM¥«B#:-IB*# ( I ) -N£!4*9Mfc0P- I -NflS^gFICfcOflWcSn 

25 
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sit. azmm?<Dmmm<k\zft^x* u-^mz^x^^^mn^. m 

3Effi£ta&**^S/-JU H16 0 2*5J:tX6 0 3 (m 2 0 A) TgESftjfcafcWf? 
HtbTit. n^;i/6 0 7&&Etr8B5&S6 0 5&<kZ£6 0 6<D&&& 

El 8 8 DfC. *«BJo^Jfi©»«4 C*Jt*«a«fi*tS&*Ctt* : ?4 0 

0 0 0>WE|8|£jj*t". 

^ffiffiS&JKBttt*^ 0 0 0 C*3<r*Ttt» MR?HTg&2 0 0 
112, 11 3£<fctf 1 1 4t. ttfittRl 3 2, 1 3 3*s£tf 1 34i, 
It^Ml 2 2, 1 2 3*3j:tf 1 24i, #att^2 2 2:fc«kt£2 2 3 ilCiO 
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12, 11 3:fc<fctf 1 1 4 tVTGmM*^ 

©t, i o0»«ffifivs&*ia*3ii : ?4 ooo iz&m&m&zitz z. twajmrcte 
2>o &mn&i9Mi 12, ii z&&TSi i 4©«e*&*fl:S"&*K:w\ *n 

H8 Afc^r^SKl. MR^?SS2 0 0 0>ffiSiffi£#JIHg*iR 2 LO^A R 4 S 

# "0" , "1", "2" ££££ "3" ^) *tt*ffl-r^a:3i«T?*S. 

a«ffifit«&*IH«* : ?4 0 0 0 O^Jlfkte 3 ETC* 0, i8 A~I2 8 D Id^cS 
n5<k^t:, MRUlTgB2 0 0Om^[Sj/\ , ^->«4/X^ — >^«OT, It? 
©««ffiiftSft*IB«* : ?4 0 0 0K4O©ffi ( "0" , "1" , "2" *5«fcCX 

"3") *8B«*-e-aci*«T?*a. 

mm&mjimmm.mi L 4 ooo tc^Tte, ^tn 7 2 &2sn*/w;*«i« 

5 2 1, 5 2 2 *ckrX5 2 3 C£oT«£"ra«JM3J: D, WRBaMtBI 1 1 2, 

1 1 3&&zti 1 4&mitfcm2-&> m*t£»#&£r<, *mm<DMmx*\t. mm 
sitii i2. ii 3&£zti i 4<Dft<Dm<tfcfc2 j &zmnM&m&m$i-r 

Sut^i. 0 8 A—0 8 Dt3^Sn«5*mfi©JI51liT?tt,' H8AA>6H8 
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tfZ>/VV7.nWL5 2 1 CDffii D $>HK'J>3H. 0 8 AT«fanco$gff«BffiB£&l& 
±3^0^-5^ MRlfn52 0 0 <£SJaffi£#MSfaR 2 £co|!i 

a r 4 ^th-r^m^m ^xmn&WE&tti-?* 
&tz. m&ttiviz&^xit. mmmi 7 2fc«s6&«u mr*™2oo<d 

m&tmi 3 2, 1 3 3*5ck«^l 3 4 C^lritfeM^^n^nS^: 
SSC*H!FfcSB«EU $fcaffiBll 3 2, 1 3 3^<ttXl 3 4©rt"P, mtWfctZ> 

0 0 0©fls«^j£fc3K-r. 

7>r\y9V>>f<n9—Vv NtLTN io.6sCOo.jFeo. 

12 (tt£&t£iRi 3 offl) , a i mmrnmrni 2 o/h) , co 0 . 75 p 1 0 . 

TSJl 0 OSrf^Ktfc. MR^gRl 0 0©«**rictt» CoNiFe (15) 
/A 1 N (1) /CoPt (10) Trfc* (^0«k5*:«Js3cS*©aaWC*t>T, 
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fjynmzmz (nm) Sib, «-«Sja«fRra±®«a*-&fe1i:*3c 

#®H4*fiMi 1 2 0 iitffit^ns^NMTSSA 1 n«, cn 2 + 

(Ar) ) fffflM^TA 1 SXAy^^-r-5C<h{C:ckD^b75:. 

itettii ioocop t^tii, #rF©MR#££^i&, euhhkim 0 

0 OeT?$H!B£b££C:>5» MRifcfci2 6%T&o£:. HcTi$n5MR^4 
V2>mfflml$5 Oe~100 Oe"C$ofc 0 COifO h >*;H£-&®fS«, 

cjsj;-^- 1 ^ □ ^ — h o £:«, >*;wg£-<z>-r > tr— y 

<a<fc5KUTf£M£ft£:MR3ji^gBl 0 0£ffiV>T» 01 K^Lfcck-Stemmg 
^miBti^Tl 0 0 0£f£ML7fco -fe>X&§tf3«ktffc:y bi8£/8<Z>2SmJ£i 1 4 0 

&£zfi 5 oicttp t ifcttAuSffl^, v—vmmomn&i i ok:»a i , 

AuCr. Ti/Auifc«Cu/Ta$ffl^c, MR^BB 1 0 0 £#m$ll 
7 o iKommiznc a F 2 , Si 0 2 £7t«S i 8 N 4 S^^fc. 

ST, 0 9 A ll^t i 5 */tJ^f 5S 5 3 1 $f li 1 7 0 (V-Fm iZffi 
UT«««ttKl 1 0£— ^fflKBtffcbfc. ^{d. ^>«0^Jg|l 7 0 iZ, 0 9 
B±#l<Z>^:7{::^Tcfc5fcA;l/XmaiE5 3 2£S!EU IfUl 4 0*5«fctXl 5 

o (t>xi^<ki;h'7 hi) fcacTW^ufcasttSi^mjEasfl: (ar 5 / 

At) &=E—* — [s1t. W£^At (A R 5 / A t ) 0 9 B<D~fffl<Dtf 

57lZ9RT<k5lzm&mmzfoCfz/*)l'7>5 3 3tf*&fcfi$:fU ffim<Df&m.1&$i%} 
mmmmT 10 0 0 *s*3ST€Tfe r £###0 fc. 
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ooo <D^m^m^To 

2 0 0 0^SU:. 

hlCN i 0. iF e 2 . 9 0 4 OgmsmJBtl 3 Offi) , Al <#8H£|g 
ftRl 2 Offl) . N i 0. 2 F e 2. 8 0 4 1 9 om) > I rMn (S» 

m&mi 8 0 tvxom<tmmmmmm) *m^x, 

Ni 0 .iFe 2 . 9 O 4 (15) /A1N (1. 2)/ Ni 0 . 2 Fe 2 . B O 4 
(5)/IrMn (25) ©at^Kliaffl^S^MRJRTO 1 0 1 &ff«b 

MR^tPSPI 0 10MR#ttS^ia. Wtam&l 0 0 Oeti^Ucic5, 
MRifc«*5cfc-e2 4%-C£oJt« u©i:t0h>^^fSll 43 1 W-Jj 

mmMl 4 5 0 fCteAu^ffl^, fill 7 0 KteAu C r 

mrjk^i o i tmmmi 7 0 t<Dmmztes i o 2 £fl!^T^&o 

tin. &St,>teS i 3 N 4 JWBV*&*'l r C'&A&>. 

jiEo«t5^tewa4*nfcasscffitfiS&*aB** : P2 0 0 0 o»fp&«To 

£-f, 01 0 AC^fJ:3«:/^^*8fE5 4 1 £#m$tl 7 O^UTlfcSa 
1£JBIl 3 OSr— ^TplC^bTS:. ^(C. ^«0^fll 7 0 tC, 01 0 B±$JCD 
^97C^-TJ:53*/^X««E5 4 2**b, ^1114 l^tf 1 5 0 

xmi^vrzm^m^om&mt cavj sr^-^-bfc- mEE^t (av,) 

3tbT^tiJ-Ct, fSfSoB^ffitta&J&Ett*'? 2 0 0 0 ^STtfc £ 
<2SiS©JBIB 7 ) 
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±&<DnM<DMm 6 £ h^o^t, 0 3 tc^-r <fc 5 ^m^s^mBBit^Tp 

2 0 0 OS^iirc. 

^-yvy h(;Ni 0 . 8 Fe 0 . 2 (IfcltmttES 130ffl)> Al (#&l£!&!ftlR 
1 2 Offl) , Co 0 . 75 Fe 0 . 2 5 (3&&I4I8I1 9 Offl) . I rMn 

1 8 o ti,T<nmik\BimfflfflMm) zm^x. 

N i o. 8 Fe 0 , 2 (10) /A1N (d) / C o 0 . 75 Fe 0 . 25 (5) 
/I rMn (2 0) <7)S^:^^2r^MR^^ 1 0 1 £f£Mb*:. 

Ell 1 ^HJSO^tC*3^-S^fi^mt2'tt^2 0 0 0<Dftm3jm<D 
7D-ft- hSr^-T. ^S£0^{-i3ttSlSMffiin:^mfH1t^2 0 0 0 © 

f^^-^t?«, mtii 3 otimfc-zn (s 1 1) , ^hh^ic^t 
#ai4^^{b^-&"S^i{ciD^m'i4^fiii 2 o^M^ns (S 1 2) o 

sstc* ftrntemmmi 20 s, ^ffsm^T^fbs-fr (s 1 3) , ^mzfo 
CTznz&^fcxmiimitJinti&m&mWiKim.-r (sh) „ ssic, ^ 
tti^i 9 0 &<kzsK&m&m: 1 8 o^fis^n (s 1 5) , -fe^x^^ucify 
h& (iiii4 5 0) &&zp7-\*m mmi 7 0) a^n^n 

j^^ns (s 1 6) o zn*><D&ffii&mm<Dftmit£n2>mmz* $m<D 
T&muzj&CT&mzAtiWfrZo &mm&mi 3 o^^^DWfr^ 

ttllBl 9 0^«l:«ittlil 8 OM^ftlTfej:^. -fe>X^^fett 
fcfy 1 4 1 &fc\t 15 0) teimi&ffigi 1 3 0 <Z)?£j&ck DStlf^^ 

fPM^n^MR^T^l 0 lOMR^&^iS, EPiM&# 1 0 0 Oe-vmfe 
VfctZ\?>, mi 2AiZ7jk-T£ : DUM2>n^&7iklsfzo 01 2 A*3ctrX0 1 2 B 
\Z&^T. RoliiittlfeiinOWlJId^q. 2 nm l;:43tt£ MfeltR 

29 



WO 01/24289 



PCT/JPOO/06587 



MJgftfil [Qwm 2 ] ■«*»ttlft«K 1 2 0 ©JtSSt <R/R 0 ) 

□ «MR it (%) Sr^-T. 

waoastffifiiaftjftasift*^ 2 o o o^Tf5ri:»o^. 

2 0 (Tftb^SfttJR) l:*tlt, *6KlBI*S?Hat»T?IRiiJ!Ll!&Jn** (S 

13) z&z&K), mi2B \ZTR~t~£. 5 f3L#mvkmmm 1 2 0 ©teft&fca*** s 

»T* (si 4) cticfco, wttoffStt"^— 

«ot, *mm<D]&mmm&mmm 1 2 0 o^^^nt^ m^tm^mm 

#4 1 5£TSE£KJ:oT3Mfc:»IR4 1 O±#0>*&Rte£GU:Sia-S 

*ss£fcs&$>4 2 5as#3rt-<5«£. *ns&ii*bT*y e>yw»i€»-rs 

g&#4 3 5 i:t5C<!:(:«):oT§{fc:«4 3 0 £#©l6*tt&ft±:$-fr* 
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«fct*4 3 5«SJH|ftjftttS*rL x mt^m4 1 0:fc«ktf4 3 0 CD*¥£ &&2>g. 
*«®»j»Cttn«» ^tUTli^n^^ttiiiaA 1 -N 

- (o) izxffif&znz, zlzt'. n^mitms (o) im«i:tins 

0 0 0 Of£M#£c£Sc-r. 

2 0 0 0^itfc. 

y hiCN i o. 8 F e o. 2 (ttR&ttR 13 01) , A 1 (#&&lfittR 

1 2 0/8) . Co 0 . 75 Fe 0 . as (SIBttRl 9 018) , PtMn 

N i o. 8 F e o. 2 (10) / (Al-N (d) /Al-O (D) ) n/Co 
o. 75 Fe 0 . 2S (5) /PtMn (2 0) ©£*ttj£&#&#:3MR* J ?gP 
lOl^iUc. ^dlf, d »Sfl:«&ROJP*» DttttflrtWROJIt*. nteg 

tt©[Rl±Saifrfc», ±fBco^TMR^T^l 0 1 Sf^fiUfc. ifcff&teM 
1 3 O£0j£ (S 2 1) U #MKtt»»*t 1 2 0£bTI3l 5 ACwf«k5*:S 
fb®l4 4 1 SHJfiO^agSO^teTfSfffllU (S2 2) , Sfb$lM 
4 4 1 ±{:Hil:«4 4 2 itTA 1 -O^M^tfc (S2 3) „ 

mmm* 4 2«ai &x/*v?&mLfzwzm&mft&f&M<t$:ft^xftwii, 
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*nm<DJ&WitZ&^T. 1 2 0 * 1 nm^±C9JJi[^.(c!£^b7ti§ 

n^2^±CDHHgC^bT^b^4 4 1 *3cfctmYb#lM4 4 2 ^#^0 
«ltT#KttftiWRl 2 O^SLfc (S2 4) . -<D*§-£\ dCDffl<£0. 3 
-mm, D©f§0. 2-0. 5 tbT«»iil 2 0 CE>fe§££fTo £:„ 

^KI, ^SttKl 9 0 :fe£tfS33H&ffl^ 1 8 OSML (S 2 5) , 
^cfctXKy h« (&SHB1 4 I43£tfl 5 0) *5,fcCX«7— H» (^11 7 0) 

^n^nm^vrz (S2 6) . .^nso##ij«s*©f^»sn*jiH»»4, 

c^Etn 9 0 ^<j:rxs§^aftK 1 8 o^^^nx'b.fc^. t2> 

4 1 sfctti 5 0) [jitS^Mi 3 oo^cfcDHtr 

l;U£j&£ftf#S. £fc4MR4 4 1 <Z>^J&£ DM 4 4 27&*JgJ5)c£ 

144 2£ < k0^fc:^ffii4 4 1 iZXffil&ZnT^Zo 03£#Ml,T, £ 

#B&i&tti!K 120 ©_hTK:iB-r«iwrattR 1 3 0 «£tf&ig&iig 1 9 0 
tsrai 3 o&ktf&ig&iRi 9 ojwrnfca<fc«n?&*»'&i::«, 01 

5 B £jKT«k 5 £#B1£i&IMIg 1 2 0 <Di)m$. b^o 0 1 5 C 

{C^Ti^lc, ^&[sia«JBtt&CT#&{£g&IM6E 1 2 0 

±Ttzm-r z&mm&m 1 3 o*«fc 1 9 o©«a^a&i;T#rate«M* 
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1 0 o&m*tLfc.mm.&ifi%)M3dmmT3 1 0 i<Dftmfim&m?. 

fMttUfc. P- I -N»KOf^»J4*51 8 6 CCTfT^fe (AMftJlZte 

^2 2 0*0 . PJS* I®, N®OJP$«, -^n-^n, 3 0~5 0nm. 300 
~4 0 0nm, 3 0-5 0 nmtffil, ^TTOCftlX^fTo fz„ fe§2$n£: 
Wif 7 0±l:, ±MOH]&S^M5«i:ll^O^-e, MRif!TS&10 0£ 
«s«U 0 7{c^-TJ;5^amffiin:^Sti^3 1 0 OSfPKUfc. 

HCN i o. t F e 2 9 0 4 (ttKSttil 3 01)., Al (HHBttlfi 
iI12 01) , Fe l6 N 2 £lfc>T> 
Ni 0 .xFe 2 . 9 O 4 (15) /A1N (1. 2)/ Fe 16 N 2 (10) 

A 1 N<hFe 16 N 2 i:<75^®Srm^b^:^J15, 5MBttJBtt:*:£K:¥i& 
^$f^#lWft : £^bTVi-5^i:^to^-o^:o uO^itt, AINtFe, 

aasstaa^iEttsd^s 1 o oss^ibt, hi 6 Atz^iscfmsft 

^MSta^imi2it^T 3 1 0 1 SrfmUfco 

01 6 A^-ra^Stn:^fS^^3 1 0 l*5^Tte. St£ 1 0±K, MR 
STSBl 0 0 i: 0 tdW^tlT^S. #«JB*?7 0 ttPJB 1 1, 

f310 1ll MRif^l 0 0 £#8§U£f}i^7 0 tSfc^WCttittf Sfcfc* 

itx^nexh^i^mmwic^-rsTS:^^, itlUO, 15 0^1 

5 l«hn>^^hMl 5 <h£1»;LT^£. £ S lZfiE^i8fii&*8Bift*-? 3 1 0 1 

\t* &mm i 4 &ffixxuz>o 
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tt^ffi, Mli&^lOO Oe-cmfeVtcLZZ, MRit\t^ : t2 8%T& 

1 4 0,1 5 0 £<fcZ>* 151 Cite A u ag^EI 1 7 0 

AuCr^ffl^c. MR^l 0 Otiiil 7 0 tcOif^Kltey^XvC V 
D^l^Df^Mb^iS i 0 2 $5WJS i a N 4 £JB^fc. 

m9 AiZTjkT&'Dfc/VVxm.tfiS 3 1 ^#111 7 0 («7— F*0 IdSfE 
UT«R«ttlRl 1 0£— ^riRll^bbfco ^iJO^tll 7 0 (3, 0 9 

B±fifl0D^^7{^-r«J;5^;WXmSit5 3 2&IU illl 4 0*3cfc^l 5 

o (±>xm&£Wy bm) ^mcxmMvrcumm^mm^it (ar 5 / 

At) &=E~?— Vfr. mfc&lt (AR 5 /At) CDlgmte* S9B<OT#JO^ 

^^jc^-rck^ ictBitif^^c^/i;^ 5 3 3 aqftmsn. &m&mtz&»{* 
m^-ms.^^-r^M^m^m^^nm^o mrhs^sbi o o<aft 

toOlCMRUfglSl 0 1 (0 3) tfEKSftTfc.fcH. 

*JBHfc#, FeN, (0. l^x^O. 5) , »5WiFeMN y (0. 
5£y£l. 0) GtaEU uIT'©M«Ta. A 1 , Ni, Pt^CoO 
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m m 


m^mm 


*-?fitft [O 




m nm 


[nm] 


[Mm 2 ] 


hm] 


[X] 


BN 


3 


0.6 4 


13 6 


2 3 


I nN 


3 


0.6 4 


10 4 


2 1 


A 1 N 


1. 5 


0. 6 4 


9 0 


2 9 


A 1 N (O) 


1. 5 


0.6 4 


16 5 


3 2 


A 1 N/B 


2 


0. 6 4 


18 0 


3 5 


N (O) * * 











(ft, MR*tPS&H:N i o. 8iFe 0 . 19 (2 5) / C o 0 . 5 F e 0 . 5 (4) / N 
10 M/ Fe 16 N 2 (5)/ IrMn (2 5) KT^J&Lfc.) 

* (O) }t&{£B&ttMm<DA 

is *5£w<onffi<Dj&m i o t. LT, mm<omm 3 ^b^^^^ieigm^ 

3 10 0 (07) fca£*ibfc««ffifi^*Ett*^3 1 0 2O^S^t. 

*^3 1 0 2^mvrc. 

^-yyhCFeuN, (MS{£il3 0ffl) , Al ($&&K»g 1 2 0 

20 JS) , Fe 16 N 2 (^^119 01) , IrMn (Rjmm&m 1 8 0 £. bTO 

Fe 16 N 2 (10) /A1N (1. 8)/ Fe l6 N 2 (5)/IrMn 
(2 5) ©aW^jfcW^fcfc^MRIfrFSl 0 1 

A1N1JECR (IW^n hp>^q|) fcffiH&:/9XT£fl:K:J: 
25 OfEigLZ!:. CCMR*?S 1 0 1 ±CA 1 *&ttC r *fc»T 1 

T=i>^ hJgi 9£j5dcKU 3>*^ hJi 1 9_hK:a-S i £JBV>TM- I - 
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sig^owif7i^iifc. sii (si) is, ®B.m ujg) 1 

7\t. ^n-^n, ,U55 0 nm. 151 0 0-152 0 0 nmOl STfFSiUfco 
M (MS) 16«ir>X^ (^fcttk'yhi) tbTfflV^tlS. #^^7 
1 <Z>f£®«&5 1 8 0*0^*5 2 6 OTCCOiaSISETfTo^: (AM65H«^J2 2 
5 0t) . 

ft:*, AlNtFe 16 N 2 «i:0^ISI^l/fct^5, 

^jf S#Itt^HSbT^5 1 i^t>^o fc. ZL<DZ.t\X* AINiiFe, 

io ftmznfcmmmi&Mmti&mT 3 1 o 2<DMRft®.&mwL* mmmm o o 
a*, &wi>x^2>h<Dii^?L*>nz>o nzntcMmj&ffifo&w&mi-z 102© 

mmmi 5 OilTT i NS^^c, T i NteFe l6 N 2 tffi-|4^< 

20 SMS$t2:^2 O^MtS^i^Tffc. MMM 1 7 0 KfctA u C r Sffl^fc. 
MRffH^Bl 0 l*5«fclX#^^T7 1 tiill 7 0ii<Dmm\Z\tZf^X^C 

±fE©cfca^feTf^M$n^:^SirL^se'S^3 1 0 2cDl&ftH£JBTF© 

25 £*f , 010 AH^Ti: 5 ft/tJl'^tSS 5 4 1 £3im$t 1 7 0 ICSa L/TtSK 

tt^ 1 3 o &—j5$\\zm.itvtL 0 &\z. ^fcvmmm 1 1 o 010 b±$jo 
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^77 {^T«k 5 fcSWXmtiiL 5 4 2 &ffi U ^MI 1 6 &«fct>*WmJ! 15 0$ 

auTa'j^b^iBit^^mjE^b uv,) s^^-bfco mi£^<t (av 

5 4 3 tbT^aST^, BffMoeSJSKS&SEttSiS^S l 0 2&?m*V1*1£Z.i: 

i i ) 

4 0 0 0 <Bfls»#ft£jiVr. 

±i05HCJg«5 tH«0*ST. 08 A~H8DKl3j*t\k3fc«&St/BI» 
mt2tt^T4 0 0 0 £f£§£b£:. ^ y h t UT. 13 2, 133 

£«ktfl 3 4ffi!CN i o. 68 C o 0 . 2 F e „. 12 , #m&M6MM 12 2, 1 2 3*3 

ckm 2 4m\zA i , ftifn^is^ci^OTttii 12, 1 1 3*5 

<ktf 1 1 4iC.COo. s Fe 0 . 5 * Co^itfCo 0 . 9 Fe 0 . MR^f 
SB 2 0 0 fcfpftbfc. ^^©jBfcK^tSK&igtt&^e**^ 0 0 0$$ 

*SI±» Co 0 . 9 Fe 0 . i<Co 0 . 5 Fe 0 . 5 <CoOW:ftoT^5. 

fP«bfcMR* : ?aJ2 0 Ott, N i o. 68 Co 0 . 2 Fe 0 . 12 (10)/ 
A 1 N (1. 5)/ Co (15)/ A 1 N (15)/ Ni 0 . 68 C 
o 0 . 2 Fe 0 . 12 (10)/ A 1 N (1. 5) /C o 0 . S F e 0 . s (1 5) 
/ A 1 N (15)/ N i 0 . 68 Co 0 . 2 Fe 0 . l2 (10)/ A 1 N 

(1. 5)/ Co 0 . 9 Fe 0 . x (15) ©«JJ-e, 3 »#7 W S^jsKbT 
US. &*5, A I Ntt±5E©^JfiOJ^aS5(0*fe"ef^Jlbfc. MR^?g|52 0 0 
©MRi&ttSr^iS, BWMSMHOO Oe-CSfJ^bfe<h^5, 7KilT©M 
Rifctti$«fc-£-2 8XT?*ofc. I©i:f0h>^^I8i{l *«kf2¥*7 
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o&£&i 5 0 tmmnmmm* msA^msDiz^xm^-r) \z\tAu& 
v— Fm.tvTm^iz>nz>mmmi 7 2i:«Auc r zm^tz. mrm^- 
&200 7 2 toiitictts i o 2 *m^T\,yz>. 

018 AC^ti -5 Id, 17 2 5 5 1 £SSbTS£lt 

«8fflBtl 12, 11 3*5<fcZ>*l 1 4£— ^fSlfC^bfe. ^{C, 018 BO±i 

n-6no®irai 12.11 3^«fcoci 1 4o^b^^jis#cs^$-&, 
-fe>x^ctcxt*^ bm&mvTmmv 2 omt& ; E-*-isrz 0 ^©^m. 0 

1 8BOTi"J©^77C^-r<i:5^:l21t1f^{c:jSD^:mJBE^k5 5 3ri*;&ffl£*U 

mm.t&mt)mmfem=?4 o o oiz&mmm-znfzzLtfmmznrz. 

(USS^Iil 2) 

01 5 A*5j;tf01 5 BtC, *^ggcDHiSO^Iil 2tUTMRAMf/H7 
5 0 0 0 Sr^To 

MRAMtA<^5 0 0 0#^£— ^©m^^m^^bT, H5S 
OJgffil OT^L&^ffiftaJMatt*^ 10 2 (01 6 B) fcfflUfc. 

±jS©HJfi0^1Bl 0i|SI^O^7?» 01 6BCjrcT«fc3fc«^ffi£i$&*ae 
«*tP3 1 0 2fef£«Lfc. 

^-^M:Ni 0 . l Fe 2 . 9 O 4 (DUSttll 3 Offi) , Al <#fiBtt*fc 
#M 12 0ffl) , F e 1 6 N 2 (SUSttSt 19 0ffl) , I r M n (S&fgttlR 1 8 
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Nio.iFe2.gO4 (5) /A1N (1. 2)/ Fe 16 N 2 (10)/ 
I r M n (2 0) OS:fc#t/£^#£lf OMRiiiTSB 1 0 1 ^f^Lfco 

M\Z. HGDMR^ThB 10 1 _tfwA 1 $1^T3 Ml 9 SrJ&Mb, Z3> 
hJli 9±l3a-S i &m^XP- I -NM^CD#^^7 1 £fe£SL 
fco ^JSOTWrteS 1 6Bi:S$n5W^7 lOSil (Si) 18 
WftfrOKPjf (Mi) 1 6<Dttt>r)\ZNm&J&f&Vfro 

7 l©fra«£jl 8 0-&J2 6 O'CX'fT-ofc (Mmmz\*m2 2 

0*0 . pjs, im. Nm&mzte. -en^n> mioo~u2oonm, *&i 

0 0~l52 0 0nm. 155 0 nmtbt^il/fc. 

ftmznrzmm.mmmzm.m=?z 1 o 2<DUR^^m^. wmmfri o o 
&-&wm\z&£t 2 ^ d ^ - h^T?* a , h >^;w^< > tr— y>x 
^bt^feo^^ns. f#enfessmsin:«&miBit^3 102 

fttzWk<DW.%mmm?>m.m=?-3 102^256x256 ©fraitfcMSft 
-5 d £ t- «fc K> mfite tiTti ^ « 

39 



WO 01/24289 



PCT/JPOO/06587 



5 0 0 OC^vftt, i^Umm^l 1 0>NS£«£C«JK:8Hfc 
£ft£-fe>X (S&Blfyh) HT*^5Ifil 4 5 iLTtiAu^MV^ 
®ll 7 0tLT(iAuCr$lK MRJK^l 0 1 t.MWSkl 7 Oi(D»Il: 
ttS i 0 2 «Jfl&vcH5. 

^m^l 4 5*$«ktXl 5 0 (fcfy h«*J;tX-b>Xj6) , ilil7 0 (7- 
)?m \t. mi 9 A\Zyf:-?&v\ZftmVUZ&W2m:^Z. Hi 9AKNfe^-C\ 
illl 7 OteMRf^?£Bl 0 1 Offl!l®fCg2«$nTViSd^ Ctltt. MR AM 
7^7 5 0 0 0 <Dm7K\Z£ZMW&&%lZTZ>fz6t)\Z, &&± % illil 7 0 

n5MRAMfm^5 0 0 0H H 1 9 BlZxk'tlzo \Z. $1^14 5^1 
^17 Oi^MR^TIfBl 0 lfC^fbTH— ^tdSBS^nao *^f3 

43n-c«» mi 9Aiz^-r^vfsi. mmmi 7 o^mr^i 0 icduice 

I$tl5MRAMT;H7fe«fi!c$n#5. 5 O^lHl 7 0 

iz&MRM^ 1 0 1 tCMbT^— Jj$llzmWZtlTb&^ 0 

Sfc. T K PXJi^OX-f *y^g&4 0 1 4 1 1 <a^£tJgB4 0 2 

*5<fctX4 12^ 01 9 B{3^T«fc-5{Cg2e$nTV^o J*-f y^SIU 0 1 43 «k 
1^4 1 lCcfcOEfOiliH S, 1 5 0:fccfctf 1 7 07&*iSK<*tt5. 
{t-S§^mg&4 0 2^«fclX4 1 2IC<fcoT, #iill®l%I^rci^SI^Ui 

^o^m^i 5 o&^tf 1 7 oc-en-efu-ifcu ^rs^(D^{c:<koT. 

^OMR^ggl 0 1 lzMVTO&mikttm&mk-£i£ZZ\£iZ£K)ff£>nz>o 

*nffi<Dmmi?te, mmmi5o (tf^ M$rcat>7i) ra\ 

^ES^SB1t^{Z^-5MRAM7 i A*-rX6 0 0 0 I^t5»*ai VWiftZMT 

(Djzoizmm^fco 
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X-1 3^85 4 0 l:fc«J:tf4 1 1 fdckO, ftfeZtmnmi 4 5, 15 O^tfl 
7 0d«$tl-5. ^LT. a^Sn&^ttRC^-rSMRKITOl 0 1<D 

5 (ig^-a-r, 0*L<«m^fflSP4 0 2*3^^4 1 2\zftmznz>) & 

tii Llfrtf^N D R OW}ftT*& 5 H £#*fiil&Sn£:. 

^n^O^m^ct^T. ^HJOMRAMfmXS 0 0 O^ttfcui: 

io -frm^tz. 

$f 3102 #mj&m^7 l&mi 6Ai:s$n5M^7 o 
©«fc-5ic^, sesu mr^i o i5ii 6A\z^n^nm 

15 J:DtMRAM^A*-r^^MTSC^£±i*S. *Hf^7 1tLTH 

t»6n#5. MRfft^SBl 0 l-OftfcOCMRJfcflKl 0 0 (0 1 ) #g2 

20 1 3 ) 

*5£w<Dmm<z>]&Wi i 3 ch it, mm^mm 1 T^u^aMffi^maa^f 

1 0 0 0 ©f^^&Sr^-T. 
1 0 0 0£f£ML£:o 

25 01$#IbT, ^7^iJ>W-y'y httTCOo. 2 N i 0 , 68 Fe 0 . 

12 (IfcJfmteMl 3 om) * A 1 (#MM1 2 0/B) , Co 0 . 9 F e 0 . i 
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(rami i om) , co 0 . 75 p t 0 . 25 (mnm&mi 1 o/b) 

0 Sf^lLfc. MR^?nff 10 0 <Z)S^«|J$». CoNiFe (15) /K IN 
(1) /CoFe (5) /CoPt (25) 

Sia«±l:CoNiFe&«i$t7t. *»tt«»Rl2 0ttT, 

(N 2 + Ar) fffflflWC&^TA 1 *^/^y^ricllR-ra^i:KJ:?)^»Ufc. 

DSU JIS#» 1 nmO^meftR 1 2 0 *M Ufc. u©«t5?5:MiSI 

f£*fiH:$l 12 0±CCoFe fcitfC o P t £i|MS£l3:*:. 

fMStl&MRSH^ 1 0 0 CDC o P t *3HF«*13:, ^©MRftteS^iS, 
mtiam&l 0 0 OeTrM/tLfciiir^ MRJttt3 l*T?*ofc. Etltt&fls 

M^^^MYbMs^ i m-r-off-o fz#&&$&mm 1 2 0 stAs^ioi^a) 

5 Oe~100 Oet^ofc. h >^l/tt^E8Ki. Mf2¥ 
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ft. 

mm.mmm&fam^i o o o&fEHu&. •fe>*«u&<kmfry bi&momnm 

1 4 O&Jzltl 5 OKIteP t S&BAuSffiK «7— F«ffl©#«JR 1 7 0 fctt 
Al. AuCr, Ti/AuSfcBCu/TaS«H&. MRjS^l OOti 
tI17 0i:(Diii:ttCaF 24 SiO,SItr^ 

±&<D&5ttmx'fp&znitw&t&^&&&M : ?i o o o<0»f£&£TF© 

**r, s9Atc^-rj;5^A;^m^5 3 iswbiri 70 nao icss 
UTTOffini 1 o£— ^iRjtcafbbfe. ^f-, ^teoanmim 7 0 \z. 09 
B±.m(Dif^y\z^cr^ou^)v^mMs 3 2&dfcu mmmi 4 o&cktxi 5 

0 (±.>tt&&ZfilZy bW &5Si;"Cai3tbfc«att*TF-0«JBE2Cfl: (AR 5 / 
At) £^Er^ — bfc. «ffiSMIS (AR 5 /At) BT9BOTflJoy 

0 0 0 <DftmJjfe*7F:T. 

±m<Dmffi<D&ms tmm<DJj&-c* 02 0 Alexia 2 oBi-^-r^-s&sB 

SCffiSSa*^?; F 6 0 0 0 £f1^b*:. 02 0 Att, ^Jg^JU'Sy H6 0 0 
X/1v^>J>^©^-y!y hil/TN i 0 . 8 iFe 0 . xg . N i 0 . 68 Co 0 . 2 F 

e o. 1 2 (&nmvtm 1 30m) . a 1 mm&$&mm 120m) * c o 0 . 7 s f 

e 0. 2 s (5£J&ttJ^ 1 9 0 m) * I r M n (£3£S8&Jil 1 8 0 <h LTOflBMblsHE 
fflmmm) N i F e C20> /CoNiFe (8) /A IN (0. 6) 

/CoFe (6) / IrMn (25) S#te^«=>ft3MRi{i^B 1 0 1 £f£ 
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#m'&mmm 1 2 0 tbt, ,(n 2 +at) ^kuwc^ta 1 £*/i«.y^ 

J«l«T*ca:K:«fcOfP»Ufc. f^»Sn*:MR3(ITOl 0 1 <Z>MR#14£^iS. 
M^lOO OeTi^Uciu5, MRit«^J;-?-2 5 %-Q&-?tz a dCD 
£#<Z> h >*;H*£Bff»«:fe 3 W-^T-i b)W& Q . b 

z.<D£??3iMRmTffl i o i &ffiz.2>mm.&mj}M'w h 6 o o o 

0 2 0 A43«ktXEI2 0 B£#IbT, Mfii^5/F6 0 0 0H Al 2 
0 3 -Ti CS±^it5j|^^^^7^^oa«6 0 1 ii. i/-)V 
YM 6 0 2 43<ktf 6 0 3t, N I FeW^ j£-5fBiH&M6 0 5*5J:CX6 0 6 

cu^e^sn-r;u6 o 7 Ai 2 o a frZf&2>&ffif&^mm<D*r j rvym 

6 0 8 i:Silx.-5o ^— ;V1«JH6 0 2*3cfc^6 0 3 (DmmU^n^tl 1 jtimT^ 

-So ^7t. t2#^@6 05, 6 0 6(75Mi?«-en^n3 /tmT^. a 1 2 o 3 a> 

^5^7^16 0 8<DgtJP«, ->-;!/ KJB 6 0 2*5«trX6 0 3 iMR^SB 
101i(OF^T?0. 1 ^m^&tK 12^m&6 0 5&«fctf 6 0 6fyraao. 2# 
nT?&3. ilil 5 0£mmm&6 0 5cDr^kd§4/im"T?&£« 3-r;i/6 0 
7©HJ|[j:3/imTfe5. 

MRifSSl' 0 I«i/-J>HI6 0 2& e fcrjC6 0 3 f*3lZlge»$nx*3 0, 
H^®6 0 4 Klia&igffiL;&VM#/&£&oT^£>. 

AWT^iffifiitll 4 l£<fctf 1 5 OSrSCTMRfff^gBl 0 1 iZWUQZ 

ns. i 2 o*ijiEtrJ:5cfl:flrr-5«c«ettJ»i 3 o*$j: trams 

ii9on sv^(Z)^k^^it3^-r5^rBiiw-?-n^na^fpi^[6i< «fc 5 eta: 

M2 1 Afe«kOT2 1 BiZ^-T^oiZ. ±B2©agCffifiK&*'\y K 6 0 
0 0£ffi*_£:i&^;7M'X^M7 0 0 0 SfMbXio EI 2 1 Ate, IB&tVX^ 
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I£fi7 0 0 0<D±mm&. BT2 1 Blil8l7^X^gl7 0 0 0 (Dmmm^i, 

SSmiH#^#: 701ttCo-Ni-Pt-Ta <b J&£. ^MSi/t^jM 
^H6 00 0 SBtSt^y b*£J#g& 7 0 2 Kid: I93£jf 

7 o 3ic«t»9igi«i$ns, jaaffifiaa*^^ H600 ooh^y^etts ^mt 

bfc. iEOJ^fcfcJfcSaSftx-r*^^ OOOtl 02 1 B \Z^-f£ o \Z 
#ffi9I©»«ffiSBHr*^y H7 0 0 0H ffiJfEOC I PMR$TOSGMR 

17 0 0 0^5. ttStte&»#7 0 1 lCfB^$nfe^{^D^mJEE^ffc7i)^» 
IC&fcttT^ *»WO«S5ffifiB»*^y H 6 0 0 O^Stt^CtWofc. 
^§g<D±T^lliSO^'C^bfeMR^?g|5l 00, 10 1, 102 

&£tf2 o o&, ^nmommiimmiz. mm&tfuftgz^y Ktbtffl^ct 
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ft&i%-mz&&&&5&m-rz>z:L&x-%z>o 
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i. mimmmt. 

mmm 1 &e^£«£tmtH& 2ii«i»<&si>fc< t 5 
10 $$2mmm&&zfmsm^mzi. 

15 

3. KT«2JBl5l«ttlR*«krXWffiM2!ft»ttJ«o^<i:'b— 2r#. Fe43«k 

4 . missis 2 mag* .fcot^ 3 mmm<D'j>fr < t fc-^angflsws^tr, 

25 
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6. ifflaem#«ttlR<DJ3;*a«0. 5 nm~4 nmtfeS, SfjfcOfgffil KIE 

5 

7 . BtrisM i a i N£^tK mattowm 1 KE«©«£g$i2ft*a3 

10 ^T. 

9 . MfEJg 1 #«ttKtf* I n N S*tr» Bt&OfBH 1 KB*©m«J8tft»Jfte 

p 

15 10. ffTCB& 1 M£A 1 . B35<fcl£l nOftCO^&^&lSgi 

£-?2>£%. &13i<t.hM-N- (O) £^tf, If^OlSffl 1 K:£tt<Z>&&ffift 

20 11. SMBSS 1 #«tt^«SSYk«-&Si:i:K:«fcO»ri6Sn*, 
25 
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5 

1 4 . MEJfl 1 ©xetttrESB 2 <Z> Xg go F*I £ b-Jjl)m$t\Elft?3Lt> 

ns, M&otBai 3 cE*©«ai8K»*E**^ ©las^S;. 

1 5 . MESS 1 3&«ttK£»J5rr *S§ 3 Olgt, 

16. ffiESS 1 #ttt£IRtt. itUTM-Nm, TOEfg 1 #«ffiKO«W?. 
a&fc:&^Ttt££UTM-0£^tf, if 3£©fSffi 1 0 £E*®&5££i3&j!lEtt 

15 

1 7 . »3£<£>fSS 1 6 CEa^a^fifiiS&mEtt^^Offig^-Cfto T, 

MEJg 1 a*3?HSC*C*iriTWE^«7c*SSBYl:Sii'* - £ C 

iOMTS^lOIgt, 
20 iHfEJgl#M$l£, B8*M^*Ttt<fca"&S^2©XSt, 

ns. mMommi 7 K:E*©»sc«^*E«*?©»ife!rfe. 

25 

19. wE^ia»tt»*»j5rr*si3oxst» 
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mmm 2 &m&m&B0z-?zm 4 aunt* 
2 0 . tuiBB 1 #m®.mte. itiTM-Nm. imshs 1 &vmmr*uzM. 

2 1 . m j&oxfcm 2 0 izmm<Dmmm.&®m&fem?<Dmi&fi}£'T?& o t, 
mesh 1 #m&m&* &mmm&#\z&i,*Ttim&m7tm&&{£i£itz z.L\z 

22. mess 1 axm£:mm%2<Dj:m<DPvD'j>?2i< l*>— 

15 
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